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—1. (Amended) A method Comprising: 

transmitting a sound waveycomprised of a first portion and a second portion, the 
first portion comprising a pulse ^gnal and the second portion compring a ring^down 
signal; 

obtaining a characteristic of ^fe^econd portion; 
storing the characteristic; 

using the characteristic to/deted an echo of another sound wave; and 
repeating transmitting, obtaining, storing and using periodically for different sound 
waves and corresponding first and second portions. 




2. (Amended) /The method of claim 1, wherein the ring-down signal comprises a 
signal that decays in amplitude over time. 

20. (Amended) A metho<ycomp^sing: 
transmitting a signal; 

receiving a first echo in/resr/onspAo the signal; and 
receiving a second echfo imfresponse to the signal; 

wherein if an amplitude of the first echo exceeds a corresponding amplitude of the 
second echo, then the secc^nd echo is determined to be a multipath error from a single 
object; and 
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wherein if an amplitude of the second echo exceeds a corresponding amplitude of 
the first echo, then the firstly! second echoes are determined to be from first and second 
objects, respectively, anflti^e method further comprises: 

using the first echo w determine information relating to the first object; and 
using the second echo to determine info rmation relating to the second object. 

25. (Amended) Ai method comprising: 
transmitting a waveform having a predetermined shape; 
receiving a signal; 
analyzing a shape of the signal; and 
determining if Ahe signal comprises an echo of the waveform based on analysis of 
the shape of the signal and the waveform having the predetermined shape. 




ulse-e< 



28. (Amended) A pulse-echo sonar scantier for a mobile robot, comprising: 
a transmitter which gorierate^a $ulse signal; 

an acoustic transduc/" wh^ch^fansmits and receives acoustic signals; 



a receiver; 

means for determining Performance characteristics of the transducer periodically 
during operation of the pulse-echo sonar scanner for a given pulse, the performance 
characteristics of the transducer comprising transducer ring-down; 
means for storkig the performance characteristics; and 



Applicant 
Serial No. 
Filed 
Page 



Mark Chiapetu? 
09/921,181 
August 2, 2001 
4 



means for dete 



performance character: 



Attorney DocI^Po.: 09945-00600 1/CTR-3US 




threshold levels for an echo signal based on the stored 



33. (Amended) A metho^f of adjusting threshold levels on a mobile robot scanner, 
comprising: 

measuring ring-down cfy&racteristics of the mobile robot scanner periodically 
during operation of the mobiltf/obyt scanner; 

creating a dynamic tljreshpkf level based on the ring-down characteristics; and 
applying the dynam/c threshold levels to received signals. 



35. (Amended) An apparatus comprising: 

a transducer which transmits a ^ound wave comprised of a first portion and a 
second portion, the first portion comprising a pulse signal and the second portion compring 
a ring-down signal; and 

a processor which obtains/a cl^racjeristic of the second portion, stores the 
characteristic, uses the characteristic to detect an echo of another sound wave, and repeats 
obtaining, storing, and using periodically for different sound waves and corresponding first 
and second portions. 



36. (Amended) 
comprises a signal that 



The apparatus of claim 35, wherein the ring-down signal 
ecays in amplitude over time. 
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54. (Amended) An apparatus comprising: 
a transducer which transmits a signal; 

a receiver which receives a first echo and a second echo in response to the signal; 



a processor which compares amplitudes of the first and second echoes; 

wherein if an amplitude of the first echo exceeds a corresponding amplitude of the 
second echo, then the processor determines that the second echo is a multipath error from a 
single object; and 

wherein if an amplitude of the second echo exceeds a corresponding amplitude of 
the first echo, then the processor determines that the first and second echoes are from first 
and second objects, respictivelw and the processor: 

uses pgr first echo to determine information relating to the first object; and 
uses the second echo to determine information relating to the second object. 



59. (Amended) An apparatus comprising: 
ansmit 



a transducer which transmits a waveform having a predetermined shape; 
a receiver which recen^s a signal; and 

a processor which anal^z^s a shape of the signal, and determines if the signal 
comprises an echo of theflwaveform based on analysis of the shape of the signal and the 
waveform having the predetermined shape. 
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62. (Amended) A computer program stored on a computer-readable medium, the 
computer program comprising instructions that cause a processor to: 

obtaining a characteristic of a second portion of a sound wave comprised of a first 
portion and a second portion, the first portion comprising a pulse signal and the second 
portion compring a ring-dawn signal; 

store the characteristic; 

use the characteristic to/&etfcct an echo of another sound wave; and 
repeat transmitting, oStainiftg, storing and using periodically for different sound 
waves and corresponding firsj^nd second portions. 

63. (Amendpd) The computer program of claim 62, wherein the ring-down signal 
comprises a signal/that decays in amplitude over time. 



81. (Amended) A computer program stored on a computer-readable medium, the 
computer program comprising mstructions that cause a processor to: 
cause a signal to ce transmitted; 
receive a first echo m response to the signal; and 
receive a second edwo in response to the signal; 

wherein if am amplitude of the first echo exceeds a corresponding amplitude of the 
second echo, then /he second echo is determined to be a multipath error from a single 
object; and 
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wherein if an amplitude/6f the second echo exceeds a corresponding amplitude of 
tlieJirst.echo 5 then the first^nd second echoes are determined to be from first and second 
objects, respectively, and/he^omputer program provides for: 

using th^fst echo to determine information relating to the first object; and 
using jflie second echo to determine information relating to the second 

object. 



86. (Amended) A computer program stored on a computer-readable medium, the 
computer program comprising instructions that cause a processor to: 

cause a waveform having a predetermined shape to be transmitted; 
receive a signal; 

analyze a shape oFtWsignal; and 

determine if the^ignal/comprises an echo of the waveform based on analysis of the 
shape of the signal aM the waveform having the predetermined shape.-- 



